la.                              PRELIMINARY.
mean t and hence its value at the middle of the interval must be the mean of its first and last values. In symbols; if at time t- o the velocity was F, then at time I it is
v= F+at.
Also the space (#) described is equal to the product of the time by the average velocity.   But we have just shown that the average velocity is
and therefore                    & 4= Vt. + \at\
Hence, by algebra,
V* 4- sax* V> + a Vat* c?f**(V+ aff or                                 i^-|F3±=<wv
If there be no initial velocity our equations become
Of course the preceding formulae apply to a constant retardation, as in the case of a projectile moving -vertically upwards, by simply giving a a negative sign-                    >
44. When there is uniform acceleration in a constant direction, the path de'scribed is a parabola, whose 'axis is parallel to that direction. This is the. case of a projectile moving in vacuo.
For the .Velocity'(V) in the original direction of motion remains' unchanged; and therefore, in time /, a space Vt is described pa'raitel to this line. But in the same interval, by the above reasoning, we see that a space \a? is described parallel to the direction of acceleration. Hence, if AP be the direction of motion at At AB the direction of acceleration,"and Q the position of ."the point at time,/;. p             draw QP parallel to -JBA, meeting AP in
/•»         F
Hence
This is a property of a parabola, of which1 the axis is parallel to AB't AB being a diameter, and AP a tangent If O be the focus of this curve, we know that
Hence
~ za*
and is therefore known. Also QA is known in direction, for AP bisects the angle, OA C, between the focal distance of a point and the diameter through it.
45.   When the acceleration, whatever (and however varying) be" its magnitude, is directed to a fixed point, the path is in a planeint moves uniformly m & circle of radius ./?, with velocity V, the whole acceleration is directed towards the centre, and
